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Victor in a thousand battles ! 

Leader by right of achievement! 
Holder of flying records ! 

Reliance of airmen the world over ! 

The magneto, recognized by every fighting nati 
form of ignition, has the AERO type a 
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For passenger cars, motor trucks, tractors, motorcycles, motor boats, 
stationary engines, AERO type magnetos make the war-tried ideal 
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P RELIMINARY TESTS, January 13th. 1919. « 
this two place tractor biplane, powered with Hall- 
Scolt I-ibertv Four. 125 h.p. engine. 1 
load of 600 pounds, including pilot and obs. 
onstrated superior power and design of engine in 
astounding flights. 

Send for detailed report and descriptive 
catalog of this URF.RTY FOUR of 
established // Al-U-SCOT! design. 

Hal l-S c ot t M otor C a r C o m p a n y 

Crocker Building San Francisco 
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1919 

will mark the beginning of the commercial and civil 
development of AIRCRAFT. 

The initiative and ability of American designers and 
manufacturers will successfully solve the problems of 
PEACE AERONAUTICS. 

AVIATION AND AERONAUTICAL ENGINEER- 
ING during the past three years has won a foremost 
position for 

ACCURACY and 
AUTHORITATIVE CONTENTS 


Its war-time staff has now been augmented and 
strengthened by the return of members lately in Service. 

During 1919 AVIATION will be an important factor 
through its vigorous editorial policy in developing and 
promoting AMERICAN AERONAUTICS. 

Whether your interest is technical or general, you can- 
not afford to miss a single issue during 1919. 


The GARDNER- MOFFAT COMPANY, Inc. 

22 East Seventeenth Street, New York City 

Enclosed please find $1.00, for which send me AVIATION AND AERONAUTICAL 
ENGINEERING for four months. 
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THE MARTIN NIGHT BOMBER 


THE MOST IMPORTANT AERIAL DEVELOPMENT 
OF THE WAR 

Officially, it has surpassed the performance of every 
competitor. 

The forerunner of the wonderful 

AERIAL FREIGHTER and 

TWELVE PASSENGER AIRPLANE 

The skill and ability of the HOUSE OF MARTIN con- 
tinue to maintain Supremacy of Performance and Depend- 
ability which they have held since 1909. 



THE GLENN L. MARTIN COMPANY 

CLEVELAND 
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PRECISION 
BALL BEARINGS 

CPRTEMTEP) 

Reconstruction demands, as never be- 
fore. from men and from mechanisms, 
the capacity for super-effort. And 
under the stress of service the weak 
and inadequate will fall by the way. 
while the capable will come into their 
own with greater credit, greater recog- 


Making sure of the 
right pencil 

Aie you sure ihe leads are sroco'h, strong, uni- 
formly graded? It not you’re losing something 



~JJie master drawing penct/~ 



JOSEPH DIXON CRUCIBLE COMPANY 



Peace-time demands find "NOR fl\A" 

Ball Bearings, in ever-increasing 
numbers, meeting every emer- 
gency in the high-grade ignition 
apparatus and lighting genera- 
tors used on airplanes, cars, 
trucks, tractors and power boats 
in both civil and military service, 
in America and abroad. 

Be SURE — See that your Electrical 
Apparatus is "tjOROVy Equipped 

THE NORMA COMPANY OF AMERICA 

I7P0 1 BROADWAy NEW yORK 

It all. Roller. Thrust and Combination Bearings. 
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1919 ? 


What the coming year has in 
store for American Industry is the 
question in the mind of every busi- 
ness man. The answer depends 
entirely upon ourselves. 

A forward look and immediate 
action are necessary. The man 
that fears radical readjustments 
and declining prices and selfishly 
waits to get the full benefit of 
these will be left behind in the 
commercial race. If all should do 
this, it would mean disaster. Fair 
wages and fair prices mean pros- 
perity. There is an ample market 


for all our products at their pres- 
ent values. We must translate our 
belief in the future into purchas- 
ing and production if we are to be 
ready for the rising tide of busi- 
ness. 

I f we do this and suit our actions 
to our words there can be no doubt 
as to the answer of the question — 
What of 1919? The Automotive 
Industry proved its ability and 
patriotism during the War. It 
now has the opportunity to prove 
its strength, permanence and com- 
manding position among the In- 
dustries of America. 


Wyman-Gordon Company 

Worcester, Mass. Cleveland, Ohio 
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A retaining spring main- 
tains the bearing as a unit, 
although the parts are sep- 
arable. 


Quality 


T HE RADAX ball bearing 
is the most important 
improvement in bearing con- 
struction made since the New 
Departure Double Row. It 
is a strictly high grade bear- 
ing with a load capacity so 
balanced that it is capable of 
supporting thrust stresses from 
direction equal to its 
radial load carrying ability. 

The steel separator is new 
and so designed as to allow 
the carrying of the largest 
size and number of balls, with 
a minimum of friction. 
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GEORGE NEWBOLD 


T HE lack of emphasis that is placed on the need 
for officers trained in aeronautical engineering 
for the Air Service in all plans outlined for the 
future, should be corrected, for the greatest need that 
this country will have in its aerial development and the 
Isrdest one to supply is for trained engineers in the 

It used to be customary that the highest ranking 
adets at the Military Academy at West Point were 
assigned to the Engineer Corps and the achievements of 
this branch of the army have reflected the policy. As no 
branch of engineering requires a sounder knowledge of 
a technical nature than aeronautics, some provision 
should lie made for the training of officers in air scieuee. 

The Navy has always excelled in engineering owing 
to close contact with all its problems. It may be that 

during the war is due to the training of the officers in 

In view of the perfunctory instruction which is given 
military aviators in matters technical, it would be an 
unfortunate policy to put these officers in engineering 
positions of authority, even for general maintenance 
work. During the war the Air Service lias been able 
to draw, for its technical personnel requirements, upon 
o vast reservoir of reserve officers who were sufficiently 
trained for this emergency by virtue of their pre-war 
profession. However, for the future comprehensive 
plans should be developed for imparting sound tech- 
nical training to engineer officers of the Air Service, 
because the work of creating such a corps by improvi- 
sation will grow more and more difficult as the scope 
and technique of military aeronautics expand. 

For accomplishing this result two courses are open. 
The first consists in providing within the Air Service 
Academy the War Department proposes to establish, 
for an aeronautical engineering department, to which 
the most promising officers would be detailed. The 
alternative, for which method the Navy furnishes a 
Wccessful precedent, would consist in sending officers 
for specialized training to engineering schools. The 
latter has been the less expensive method of the two, 
and has, furthermore, given most excellent results, for 
the Navy has thus been able to secure for its specially 
detailed officers a broader training than eould be given 
by a limited course. 


The Radial Fixed Cylinder Engine 
In a recent paper read before the S. A. E. very intcr- 
«ting study is made of the radial fixed cylinder engine, 
of the air cooled type. Very soundly the author con- 
thideg that the revolving air cooled engine has reached 


the limit of its development, and that the rotating water 
cooled engine has too many inherent disadvantages to 
be seriously considered. 

We differ from the statement that the V-type water 
cooled engine has been fully developed. It is true that 
for war purposes the 400-hp. Liberty is an almost per- 
fect example of this type. But the 400-hp. is not the 
limiting size of the V-type engine. For militai-y pur- 
poses the large day or night bomber still remains to lie 
equipped with two 800-hp. V-type engines; for tile large 
commercial passenger or freight carrier, for the trans- 
atlantic airplane, development along the same lines is 
required. The present size V-type aeronautical engine 
also requires considerably more study, if it is to be really 
adaptable to commercial use. The war has pushed its 
development to an extreme of lightness. Now its weight 
must increase — as little as possible of course — to give 
greater reliability and smoothness of operation, less rapid 
deterioration and less repair work. The work on this 
type is by no means exhausted. 

Still thinking in the war way, however, the radial 
engine does certainly seem to offer possibilities. Compar- 
ing weight of power plant, very interesting figures are 
given. For a new design or a 200-hp., ten-cylinder radial 
air-cooled engine of 4 17/32 in. bore and 6V1 in. stroke 
a weight of less than 1.8 b. per hp. installed is claimed. 
The Liberty motor complete with cooling system cer- 
tainly is in the neighborhood of 2.5 lb. per hp. Official 
British reports give a fuel consumption of less than 0.5 
lb. per b. hp. hr. with a fuel consumption of less than 
0.02 lb. per b. hp. hr. This compares very well with the 
consumption of any water-cooled motor. 

The cooling of a water-cooled V-type motor is a diffi- 
cult problem in design, but not an insoluble one, and 
by the use of sli utters, or other simple mechanical devices, 
it can be made to adjust itself to any altitude. In the 
fixed radial there is still the difficulty that we are not 
able, as yet, to vary at will the cooling of the engine, 
and this may be a serious drawback. 

It will certainly be quite as accessible, if not more so, 
with the V-type. Whether in large sizes it will lend 
itself to streamline effects of the body is doubtful, since 
tile maximum diameter of the engine is likely to be very 
large. It will certainly be more easily detachable. The 
actual mounting of a radial engine will present some- 
what greater difficulties, with its overhanging cantilever 
action, than the V-type, which can be made to sit so 
snugly on veneer engine mounting. 

On the whole, the development of this type of engine- 
should be strongly encouraged and airplane constructors, 
will no doubt watch this with considerable interest. 
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the thrust bearing supplies the thrust hearing, the rear ball 
bearing and the main crank case ball bearing. A tube con- 
ducts oil from the crank web to the interior of the cylinders. 
A drilled hole in the crank pin provides oil for the connecting 
rod thrust block, its ball bearings and the connecting rod heels. 
Oil which passes through the hole in the connecting rotl heel is 
impelled by centrifugal force to the piston pins. 

Drilled holes in the short end crankshaft supply the false 
nose plate bearing and the cam bearings, holes in the cam hub 
conduct the oil by centrifugal force to tile cams and cam 
rockers. 

The cylinders and pistons are supplied by spray, surplus oil 
being carried away with the mixture. Castor oil and heavy 


crankshaft, consists of a tube wiLh a sliding shutter and a 
spray nozzle. The opening in the spray nozzle is controlled 
by a long tapered needle which is lifted out of the jet open- 
ing when the air shutter is raised. The amount of fuel sup- 
plied to the carburetor is controlled by the gasoline regulator, 
which is merely a needle valve fitting and a filter screen. 
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The Curtiss Type 18-2 Triplane 





mmmmm 



Topographic Surveying by Aerial Photography 

By Arthur Brock, Jr., and L. J. R. Holst 
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this is effected by a simple clockwork mechanism, working with 
constant spring tension during the entire period of operation 
of the instrument. 

A series of photographs complying with these three principal 
conditions, and having been made at the same altitude level, 
will furnish prints which can be superimposed to form one 
continuous view* of the territory covered by them ; if such ter- 
ritory is entirely, or almost entirely, level they will then result 
in the so-called mosaic. For actual map-making it is, however, 
necessary to make use of the negatives themselves, and by eare- 
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ful triangulation to lay off on a drawing-board the more essen- 
tial points of interest they contain, first on the scale of the 
negative, and later to transfer these points to existing maps by 
reducing the scale of the drawing to that of the map. 

For the process of making these drawings the knowledge of 
the actual scale of the negatives is not essential : it is, however, 
very essential to know whether or not the scale of two succeed- 
ing negatives is the same. Since it is always possible that the 
airplane should have passed through an air pocket between 
two succeeding exposures, differences in altitude, and conse- 
quently in scale, are always to be expected. They interfere 
with and, in fact, prevent the correct joining up of pictures 



made under these circumstances, and spoil the mosaic; but in 
no way do they diminish the value of the negative for map 
construction. The transposition of a base line obtained from 
any picture to the succeeding one will at once show- what, if 
any, difference exists in the scale of these pictures by the 
difference in the length of the transposed base; and it is only 
necessary to increase or decrease all measurements taken on the 
latter negative in proportion of the dimension of the new base 
line to that of the transposed base. 

Whenever the ground represented by a series of pictures is 
of mountainous nature, and especially when the difference in 
elevation of the territory depicted on successive negatives bear 
an appreciable proportion to the elevation of the airplane 
above this territory, the method previously described is no 


longer applicable because it then becomes impossible to con- 
clude the relative scale between successive pictures from the 
distances separating corresponding viewpoints on the succeed- 
ing pictures. This will become clear by a study of Fig. 2, in 
which the camera and lens are show-n above a mountain in two 
positions, but at the same altitude above sea-level. The points 
a and C on the slope thereof are of necessity much nearer to- 
gether on the left-hand picture thun on the right-hand one 
since from the view-point O, the angle aO,C is raueli smaller 
than the angle aO„C under which these same points appear 
from the viewpoint O,,. 

Thus, notwithstanding the fact that the pictures obtained 
with the lens positions O, and O,, are of equal scale, no two 
points of the images will simultaneously cover each other. The 
two resulting pictures form, however, a ” stereoscopic pair,” 
and contain all the required data from which the object itself 
can be reconstructed ; the difference in elevation, as well as the 
relative location in plan view, can be ascertained with great 
accuracy by a method now to be explained. 

Further inspection of Fig. 2 will make it elear that the point 
a could be moved either upward or downward along the line 
oO, without thereby changing the position of the image of any 
of these points on the plate above O , : in other words, the image 
point A on this plate con only indicate the direction in which 
the object point « was seen from the lens point O,, but docs 
not indicate its distance from O,. The same applies to the ob- 
ject point B, which can he moved up or down along the line 
CO, w-ithout changing the location of the image point B on the 
plate above the lens point 0,z since the object points rt and C 
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have been chosen arbitrarily, we can apply this consideration 
as a general rule and snv that the Inralion of an// imape point 

object’pnint is locate)!. 

Let us now- sec what influence the shifting of the object 
points a and C along the lines aO. and CO, will have on the 
image produced by them on the plate above the lens position 
O,,. li will at once he evident that w-hen the object point a 
should move upward along aO, its image would travel away 
from the vertical through O,,, and that it would get nearer to 
that vertical whenever the object point a would descend along 
the line aO,. Furthermore, it can only he where it is shown 
in Fig. 2 so long as the position of both the object point a 
and the lens point O,, remain as they are in Fig. 2. This ap- 
plies w-itli equal force to the object point C . and hence also to 
any other object point. If we thus can reconstruct the correct 
relative position of the two lens points O, and O,,. we will also 
be able to reconstruct the m-tual elevation of the points a and 
C f and of any other points depicted, by determining the direc- 
tions under which these points were seen from the successive 
lens positions O, and 0 ; „ since the intersection of these direc- 
tions is the actual elevation of these points relative to the points 

In Fig. 2 are shown the two perpendiculars passing through 
the center of the lens in the positions O, and O,,. Since the 
lens is always supported in the true vertical, and the film or 
plate in the true horizontal plane, these vertical lines arc the 
optical axis of the lens, and the intersection of this axis with 
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ISPANO SUIZA developed its 
world -wide reputation during the 
early stages of the Great War. 

peak of its efficiency was 
the Air Forces of France 
were gaining that now well- 
“Air Supremacy” at the end of 
second year of the Struggle. It was 
that France’s most noted aces, Guy- 
nemer, Fonck, Herteaux and others were 
establishing their marvelous records in the 
mall, swift, deadly one-seater planes — 
“Spads” — which were made possible 
because of the speed, flexibility and 
'■ersatility of the Hispano-Suiza Engine, 
then, in the powering of the one 
the two and three seaters, and the 
bombing machines and hydro- 


planes, Hispano-Suiza has kept pace with 
the development of the aeronautical activi- 
ties of several nations. | Hispano-Suiza has 
reached that point of efficiency which 
would have been impossible, except where 
a fundamentally great engine had been 
developed by the most progressive brains 
of the industry. >11* 

These are the reasons for the master- 
ship of Hispano-Suiza. 
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Bearings — The crank-shaft anil connecting roil bearings are 
reamed, which eliminates the variations that arc unavoidable 
with hand-scraped bearings and permits replacements without 
fltting, as both the inside and outside diameters of the bearings 
are held so close in manufacture that new ones will drop more 
accurately in place than would be possible to St them by hand. 

Valve Gear — The new* valve gear used on the model K-6 is 
a distinct advance over previous engines. A light cam follower 
relieves the valves of any side strains due to cam action, and 
provides means of easy adjustment of clearance. As the cam 
shafts arc directly over the valves, all rocker arms, push rods, 
etc., are done away with and the whole assembly is absolutely 

oil tight. 


Ignition — Double ignition from tw r o separate magnetos gives 
a more instantaneous explosion, which at high engine speed is 
necessary to develop high mean effective pressures. The spark 
plugs are located near the intake vdvM, on the upper^side, to 

assemblies are enclosed in insulating covers of tuicara, which 
guard against short circuit and injury. 


Carburetion — A duplex carburetor, each tube supplying one 
set of three cylinders, is used. This assures a more satisfactory 
charge than a single carburetor equipment, due to the separate 
manifolds which prevent starving and eddying, and the better 
vaporizing properties of two small carburetors over one large 
one. In addition, hot water jackets are provided on the mani- 
folds to assist in vaporizing the gasoline. 

Lubrication — Lubrication is secured by pressure feed through 
crankshaft, propeller shafts and cam shafts, which insures a 
continual film of clean oil on all bearings. A separate return 
pump, with double intake, prevents accumulation of oil in 
either end ol' pan, and the consequent Hooding of cylinders, 
when the machine is climbing or gliding. Pressure adjustment 
permits of individual adequacy of oil feed on each engine and 
change for wear and varying conditions of service. 

Bolls and Nuts — All bolts ami nuts are made from special 
steel, of specified hardness according to sclcroseope test. Every 
nut is cither cotter pinned, lock washered, or safety wired in 


Formula for Approximating Propeller Diameter 

By Edward P. Warner 


Before we can proceed to the design of a propeller by the 
usual methods, it is necessary to estimate the diameter that will 
be reqtiired. so that we may be able to choose proper propor- 
tions for the various sections. Unless wc can lind some formula 
which will obviate the element of guesswork, the first estimate 
is likely to he far astray, the diameter being either under- 
estimated or overestimated, resulting in an absurdly wide or 
an absurdly narrow blade to absorb the required [lower. A 
logarithmic diagram can lie used if it is at hand, hut a simpler 
method is desirable, and it is with this end in view that I have 
sought for a formula which could be applied with a minimum 
of effort and knowledge, yet which would eliminate the danger 
of false starts in the design computations, and which would also 
be useful during the preliminary layout of the airplane in 
determining the chassis height necessary for a given ground 
clearance under the propeller. 

Drzcwiccki, originator of the propeller theory' which usually 
hears his name, and which is almost universally used in one 
form or another, has devised a so-called " equation of compat- 
ibility " which can be used for determining diameter, but it 
has the disadvantage that the constants involved arc not non-, 
dimensional, so that the formula is not equally applicable to 
propellers of all sizes and types. Furthermore, it was pub- 
lished so long ago that the data on which it was based are quite 
ont of date, propeller blade forms and sections having chnnged 
greatly in the meantime. 

In deriving our formnla, we shall assume that the efficiency 
is the same for all propellers, and that the horsepower absorbed 
is therefore proportional to the product of the thrust and the 
speed of flight. In actual practise, it is found that this as- 
sumption involves only comparatively small errors. If we as- 
sume the validity of the Drzcwiccki theory of design, we have, 
for the thrust on an element : 

7 = A',X&X*X U,*Xcos(A + C) 

where A", is the lift coefficient of the section employed, b the 
blade width at the element in question, dr the length of the 
element, V. the resultant velocity of the clement through the 
air, A the angle which the path of the element makes with a 
plane perpendicular to the propeller axis, and (1 the angle 
which the line of action of the resultant force on the element 
wakes with the perpendicular to the path of the element. K „ 
depends on the type of section chosen and the angle of in- 
cidence at which 'it is set. 

An arbitrary constant will have to lie introduced in our 
formula to allow for the variations in the value of K M . The 
value of b depends on the maximum blade width and on the 
form of the blade, being directly proportional to the maximum 
blade width so long as the blade form remains unchanged. A 
second arbitrary constant will then have to be introduced to 
allow for variations in the shape of the blade; dr is directly 
proportional to the diameter, if we assume all the propellers 
considered to be divided into the same number of elements. 
)', is very' nearly proportional to the product of the diameter 


by the number of revolutions per minute, t'os (A -f- Cr) varies 
so little as between different propellers that it may safely be 
considered constant. 

We then hnve the thrust on an clement very nearly propor- 
the propeller diameter, -V the r.p.m., and K, and A’ ; arbitrary 

into the same number of elements, the thrust on an entire 
blade is proportional to this same quantity. The thrust given 
by the whole propeller is equal to the thrust on one blade multi- 
plied by the number of blades, mid we linally arrive at the 
conclusion that the power absorbed varies approximately as 
B l/'N'K ,K I', where » is the number of blades ami U is the 
speed of (light. In equation form, /' - CB/J*N a K,K a tiV, in 
which ' being a constant, the value of which can be determined 
by substituting in the formula the characteristics of propellers 
which have proved satisfactory in practise. 

C has been determined for a considerable number of propel- 
lers, and the mean value has been taken, giving the following 
formula as a result. 

„ = K,KJiIfN'n V 

10,000.000.0(10 

/l - propeller diameter (ft.) 

It = maximum developed blade width (in.) 

N = revolutions per minute (of propeller) 
n - number of blades 
V = speed of flight (m.p.lt.) 

A', = coefficient of blade form (0.75 — 1.00) 

A". = coefficient of section and angle (0.75 — LOO) 


A', bus its maximum value for propellers of constant blade 
width or those which are widest very near to the (ip of tbe 
blade, its minimum for those which arc widest near tbe root of 
the blade. For propellers of the usual blade form, W'ith a 
rounded tip and the maximum width ubout % of the way out, 
K, = .85 — .9. 


te for propellers with a enmbered 
blade at a large angle of incidence (about (i deg.), its minimum 
for sections of low-lift type set at a small angle (about 2 deg.). 
A'., also, will lie between .85 and .9 for most propellers, so tliat 
it is not possible to moke a very large error in the estimation 
of these constants. If we always take the value on one as .9 
and the other as .85 we cannot go very far astray. 

As an illustrative example, we may And tlic diameter for a 
two-bladed propeller for the Liberty engine, developing 400 hp. 
at 1,700 r.p.m., mounted on an airplane flying 125 m.p.lt. We 
shall assume the maximum blade width to be 10 in. 

_ .85 X -0 X 10 X P* X (1,700)’ X 2 X 125 = 

10,000,000,000 


= .553 


I 400 
/ .553 


= 9.0 ft. 




Winds and the Trans- Atlantic Flight 

By Frank T. Tucker 


Past performances of Zeppelins, Italian airships, giant 
Haudley-Pnge airplanes and large flying boats bear out the 
prediction that there are machines in existence today that are 
perfectly capable of making a trans-Atlantic flight, providing 
favorable wind and weather conditions are encountered. 

The main question that seems to be worrying pilots who are 
contemplating the flight seems to be the wind and weather con- 
ditions through which their course must he mapped. If an 
airship is used for tile first successful flight, as now seems 
highly probable, the wind factor is of the greatest importance, 

heavier-than-nir machine from this country to Europe. 

What wind conditions prevail over the North Atlantic? At 
what height should the flight be attempted to get the aid of 
favorable winds, and in what course would the winds be found 
most favorable for an eastward or westward journey ? 

These are the questions now confronting the pilot who is 
planning a trans-Atlantic flight. The data upon which ho must 
base liis navigation calculations are somewhat meager, but such 
data have been gathered anti have been waiting for years to 
be tested out. 

The atmosphere of the North Atlantic was charted several 
years ago in anticipation of the demands of the pilots of today 
who are now' ready to attempt the flight. Messrs. Teisserene 
de Bort anil Rotch conducted four expeditions in 1905-7 on 
their steam yacht Otaria, for the purpose of exploring the at- 
mospheric conditions in the intertropieul regions of the Atlantic 
by means of balloons sent up from the dock of the vessel. The 
Otaria observations were made both north and south of the 
equator, but only the results of those made in the northern 
hemisphere were published. The observations made by these 
gentlemen, together with similar observations made of the at- 
mosphere over the United States, were published in the 
" Travnux Seientiflques de l'Observatoire de Trnppes, avec la 
Collaboration de l’Observatoire de Blue Hill.” in 1909, and 
offer valuable data on the frequency and velocity of winds over 
the North Atlantic. 

Balloons were released from the deck of the Otaria at fre- 
quent intervals. The speed of the balloon's ascent was known, 
and its nngttlar position observed by means of a sextant front 
minute to minute. In this way the velocity and direction of 
the wind up to heights as great as 30,000 ft. was determined. 
The observations during the summer months wore made be- 
tween 10 deg. and 30 deg. north latitude, and 10 deg. and 40 
deg. west longitude. In the winter they were eon filled to 5 
deg. and 25 deg. north latitude. A total of 735 observations 
were made in sixtv-seven balloon ascensions, and tbe data ob- 
tained shows the possibility, and even the probability, of steady 
and favorable winds for a flight in either direction across the 
Atlantic. 

Seventy-four per cent of the winds at sea level were found 
to be from the northeast. These northeast winds were found 
to exist more frequently than others up to 10,000 ft., although 
at 1050 ft. their frequency began to decrease. East and south- 
xvest winds became the most common at 20,000 ft., tutd at 
30,000 ft. southwest winds were by far the strongest and most 
freqneut. The observations showed that at least three-quarters 
of the time a steady northeast trade wind was blowing near the 
surface of the sen. While this would he a distinct aid to a 
westward flight, pilots attempting the eastward journey must 
seek a course above or outside the range of these winds. 

The velocity of the northeast winds at sea level was found 
to be from 10 to 15 m.p.lt., increasing to 25 m.p.lt. at 20,000 ft. 
At this height, however, westerly winds were the strongest; 
and while the frequency of the winds from the northeast was 
tile greatest, the velocity of those from the opposite direction 
should compensate for this disadvantage on an eastward flight. 
This change is shown by tbe fact that at tbe great height of 
30,000 ft. the average velocity of winds from a general easterly 
direction was 19 m.p.h., while (hat of the westerly winds was 
33 m.p.h. 

The height at which the southwest counter trade winds begin 
was found to vary greatly, but they generally set in at about 
two miles above sea level. 


Other observations, conducted by the Manchester observatory 
near the west coast of England, nnd the Blue Hill observatory 
in the United States, corrected by reference to the Pilot Chart 
of the North Atlantic ocean, show the probability of favorable 
westerlies at a height of about 3300 ft. These data show that 
winds of a velocity ranging from 25 to 28 m.p.h. blow from 
west-northwest and southwest more than half the time at. this 
altitude. The Blue Hill data show that the west and southwest 
winds blow as far as 30 deg. west longitude. The Manchester 
observalions show that winds of a velocity of 28 m.p.h. blow 
at least half the time from wesl and northwest at 30 deg. west 
longitude at the same height of 3300 ft. 

Using these data, a pilot should he able to chart a very favor- 
able course from a point such as Boston at 42 deg. no'rtlr and 
"■ “n east-northeast direction to latitude 53 deg. 
!A A„„ — — t, tile extreme easterly point of the 


71 deg. v 

north, longitude 30 deg. v , ^ ^ 

Blue Hill observations. The altitude would be 3300 r firand the 
flight would have to take place in the summer to take advan- 
tage of the wind conditions found in the data. 

From 30 deg.^west the Manchester observations should serve 
’ te pilot. At this point favorable winds from 
•e prevalent, which would encourage a change 


s a guide h. .. 
the northwest a 

in the course to one almost due east with LondonT £- 

north and 0 deg. longitude, as an objective. Observations' show 
that fair weather and few storms prevail over this route in 
er, and it is high enough to be above the fog. The tem- 
it this altitude varies slightly between 50 deg. and 60 
It would be a valuable factor if a lightcr-than-air 


perature al 
deg^ F., wl 

The flight westward from Europe to the United States would 
chart from the standpoint of wind and 
the surface trade winds would furnish 
’ flight. June would be the 
storms are rare along 


weather conditions, 

a very favorable channel for such 


the course suggested by the Otaria data, combined with that 
ot the United States Hydrographic Office. This course, starting 
from Lisbon, at 38 deg. north and 9 deg. west, 2200 miles south- 
west to latitude 18 deg, north, longitude 40 deg. west, would 
take advantage of the northeast winds that prevail along such a 
route. The flight could be made at a very low altitude, as the 
northeast winds diminish in frequency with height and increase 
very slightly in velocity. Al 40 deg. west, the data snggest 
that, the course be changed to employ the more easterly wind 
along a course ot 1400 miles to the Lesser Antilles as the desti- 
nation at latitude 15 deg. north and longitude 61 deg. west. 

As these data hnve never been proved bv an actual flight, 
it remains lor the pioneers in trans-Atlantic (lying to test them 
out and to establish new data bnsed upon actual experience that 
will make the trans-Atlantic flight not merely a feat, but a 
common, safe and speedy means of transportation ail'd com- 
munication between the continents. 
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Aeronautical Engineering and Airplane Design 


THE GARDNER-MOFFAT COMPANY, Inc., Publishers 

22 East 17th Street, New York City 




‘YHE 4CKERM4N WHEEL COMPANY 

5452 Rockefeller Buildinq. CLEVELAND. OHIO. U.S.A 
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Let Us Quote 
You On 

“Special” Parts 

We want you to know that one of 
the largest departments of our busi- 
ness is devoted to the making of all 
manner of special parts for manu- 
facturers. 

Screw Machine and Lathe Work; 
Die and Sand Castings; Drawn or 
Stamped Parts; Forgings; Spun Brass 
Flanges, Ferrules, etc.; Wood Turn- 
ings, etc., etc. 

Why not send us samples and 
specifications of your next require- 
ments and we’ll try to make it worth 
your while. 

HAMMACHER, 
SCHLEMMER & CO. 

HARDWARE, TOOLS AND FACTORY SUPPLIES 
New York, Since 1848 4th Ave. & 13th St. 
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February 15. 



a counterbalanced aviation 
crankshaft .... 


Patented July 10th, 1917 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

We have shipped 46,937 Aviation Crankshafts to January 16, 1919 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 


Air Service Journal 

The National 
Aeronautic Newspaper 

Prints all the news of the Air Serv- 
ice and the Industry every week. 
Read it and keep posted. 

Two Dollars a Year for 52 issues; Six Months, 
One Dollar 


Air Service Journal. 

22 East 17th Street. New York. 

Enclosed is for which send me Ant Service 

Name 

Street 
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After the War 

A most important and exhaustive document on 
the PEACE-TIME USES OF AIRCRAFT, 
PROPOSED LEGISLATION AND REGU- 
LATIONS has just been issued by the 

BRITISH PARLIAMENTARY COMMITTEE 

CIVIL AERIAL TRANSPORT 

This report covers a iwriod of intensive study by the 
most eminent authorities in England during the past 
twenty months. 

As only a very limited number of copies of the original 
report were printed and no more can be obtained in 

Inc., has reprinted* the complete report (83 pages of 
text) in attractive pamphlet form, size 13 x 8%. 

Price Fifty Cents 

MANUFACTURERS’ AIRCRAFT ASSOCIATION, INC. 
501 Fifth Avenue, New York 



Send Us Your Di.-ils 

The care or technique exercised in applying 
luminous material to the dials of aeronautic 
instruments has an important hearing tin the 
results obtained. 

We maintain a large force of operatives who 
are highly skilled in this particular work. 
Our service is immediately available to in- 
strument manufacturers in all parts of the 


We use only Luma, the world’s best Radii 
Luminous Compound. 


AVIATION PHOTOGRAPHIC EQUIPMENT 


Enlarging 

Machines 

Scale Map 
Printing 
Machines 



Special Map 
Drawing 
Instruments 

Field Dark 
Room 

^Collapsible) 




No. 4 


The only cameras 

That make good negatives with shutter speeds of l-100th of a second or 
less at speeds of over 100 miles per hour; or that permit good enlarge- 
ments from negatives made at similar high speeds. 


ARTHUR BROCK, JR. 

533 No. Eleventh Street Philadelphia, Pa. 

Scientific Instruments, Tools, Dies, Jigs and Fixtures 





Single Pulley Dri 

lljahay to .ptodL No . 9 utpor^io -i 


THE FOX MACHINE COMPANY 

1810 W. G.v.on St., Jacluon, Mich. 

Formerly o/ Grand Root Jr. Mtah. 


Aluminum Company of America 

Central Sale* Office, 2JOO Oliver Building 
P1TTSB URCH. PA. 

Producers of Aluminum 


Electrical Conductors 

for Industrial, Railway and Conmier- 
cial Power Distribution 

also 

Ingot, Sheet,T ubing, R od. Rivets, 
Moulding, Extruded Shapes 

Litot Aluminum Solders and Flux 
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You can dispense with the 
preliminary block test — 

by finding the R.P.M. of airplane motors, 
prior to the final tachometer rating, with a 


SPEED COUNTER 



The Veeder Mfg. Co. 

56 Sargeant St., Hartford, Conn. 


King Sewing Machine 
Company 

BUFFALO, N. Y. 

Large producers of screw ma- 
chine products, especially aero- 
plane bolts, nuts, clevis pins, 
clevises and universal joints. 

Contractors to Bureau of Air- 
craft Production. Government 
specifications and inspection. 

We solicit your inquiries. 



OF PROPELLERS AND PONTOONS 

United States Navy Contractors 



Earnest Consideration Given to 
Military and Commercial Production 


PROMPT DELIVERIES 
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TypeC-20 
Propeller 
Boring 
Machine 

A recently per- 
fected machine for 
automatically boring 
the necessary holes in 
the modem aeroplane 
propeller hub in one 
operation. Extremely durable, compact, and effi- 
cient. Does absolutely accurate and uniform work. 
Specially designed so that no oil can get on and 
injure the stock. Either belt or direct motor drive. 


Send today for complete details 


/? 3. Hates AfacA/ne Go. 

8ELOII. WISCONSIN. U.S.A. 



TURNBUCKLES 

Highest Quality 

to Meet the Most 
Exact Requirements 

Standard Tumbuckle Company 

CORRY. PA. 

New York Office: Wooiworth Building 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machines. 
Our engineering department is at your 

Rome -Turney Radiator Company 
Rome, N. Y., U. S. A. 


FUEL LEVEL 
GAGES 


$ 


This cut shows our 
Model SI Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit” as part of the 
equipment of Eng- 
Kjl 1 i i h Government IjjJ 

^ Warplanes. ~ 

FOB rots ESFBCIAI. NEEDS. 

BOSTON AUTO GAGE CO. 

8 WALTHAM STREET, BOSTON, MASS. 
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STIMPSON-RIVETS 


T fTt 

^ IRON 



'ALUMINUM 

> We Make Screw Head Nails And Rivets For Every Purpose . 

_ EYELETS, HOOKS, GROMMETS and WASHERS fob SHOES. 

70 FRANKLIN AVENUE 70 SHELTER TENTS, CORSETS, LEGSINS, MAIL BAGS. BROOKLYN. NEW-YORK 


SEAMLESS STEEL TUBING 


Large Stock on 
Hand 


VmsmsBtm 


Prompt Mill 
Deliveries 


COLD DRAWN SHAFTING AND SCREW STEEL 

Eastern Distributor: BOBDENTOWN STEEL a TUBE CORF. 

JULIUS BLUM & COMPANY 510-512 West 24th Street. New York. N. Y. 

Branca**: Boston. Chicago. Pnllodelpbla 
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| 'VATER.PROOlj 

LlquiD GLV 

C QUALITY 


FERDINAND & $fl||| 

■OSTON. MASS. 


Send for Booklets — 
“ Marine Glue, 
What to Use and 
How to Use It.” 
“ How to Make 
Your Boat 
Leakproof.” 
“Seaplane Float 
Construction.” 

L. W. Ferdinand & Co 


UNITED 

AIRCRAFT ENGINEERING 
CORPORATION 

Fifty-two Vanderbilt Avenue 
NEW YORK 


Elastic Aviation Cord 

For Shock Absorbers on Airplanes 



J. W. WOOD ELASTIC WEB CO. 
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New York Wire CSi, Spring Company 


“Airplane Propellers’ 




KILN INSTRUMENTS 


GRAND RAPIDS VENEER WORKS 



For Airplanes 

Lightweight — Strength — Quality 

THE G & 0 MFG. CO., New Haven, Conn. 
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Flottorp Manufacturing Co. 
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T O give the aeroplane a weatherproof armor 
that would resist the elements under a/l condi- 
tions, was a problem brought out forcibly by 
the severe service demanded of these ships of the air 
during the war. 

Wood, fabric and metal could not be satisfactorily protected 
by any one varnish, so we concentrated on the development of 
varnishes especially adapted to the needs of aircraft manufacture 
and the result is 



PRATT & LAMBERT 
AEROPLANE VARNISHES 

The high regard in which these products are held is evidenced 
by the thousands of barrels of P&L Aeroplane Varnishes used 
on aeroplanes for the U. S. Government and the Allies. 

Expressions received from aeroplane manufacturers not only 
point to the high quality of Pratt & Lambert Aeroplane Var- 
nishes, but also comment enthusiastically upon the excellent 
service resulting from constant effort on our part to deliver 
promptly, even under the stress of wartime conditions. 

Pratt & Lambert Aeroplane Varnishes include air-drying and 
baking varnishes; enamels and finishes for brushing, spraying 
and dipping. We offer to all aeroplane manufacturers th« 
benefit of unusual experience and service in this work. 

PRATT & LAMBERT- Inc. 

Pioneers in the Manufacture of Aeroplane finishes 
134 TONAWANDA ST., BUFFALO, N. V. 

FACTORIES 

NEW YORK BUFFALO CHICAGO 

BRIDGEBURG, ONTARIO 
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AIRPLANE, AUTOMOBILE, TRUCK AND TRACTOR MOTORS 


CAREFULLY FORGED 



PROPERLY HEAT TREATED 

AND 



TO YOUR BLUE PRINTS AND SPECIFICATIONS 


WE ALSO SPECIALIZE IN THE FORGING OF 

AXLES 

BOTH LIGHT AND HEAVY 

CAMSHAFTS, CONNECTING RODS, CONTROL LEVERS, 
GEARS, CLUTCH DRUMS AND FORKS, ETC. 

UPSET FORGINGS 

DRIVE SHAFTS, WHEEL HUBS, COUNTER WEIGHTS, ETC. 

SEND US YOUR INQUIRIES 

ANDERSON FORGE AND MACHINE CO. 

DETROIT, MICHIGAN 








1 IKE all manufacturing plants, Hess-Bright has its daily callers. Not 
_j alone those who come to sell it maintenance materials or improve- 
ments or other service -Shut another class — potential buyers with a 
mechanical problem to solve. 

To these latter, and there are scores of them, Hess-Bright does not 
signify alone a workshop flanked by offices, drafting room and test 
bench. But inclusive of these it takes on a new merit: As a construc- 
tive force living for and in the interest of better bearings. 

That this service should draw to Hess-Bright the problems of men with 
engineering interests, is proof we think that it is very much worth while. 


man with a bearing problem 
is apt to come 


fait 




